Personality has been studied in all of the great apes, many Old World monkey species, but only a handful of New World monkey species. Because understanding the personalities of New World monkeys is crucial to understanding personality evolution in primates, we used the Hominoid Personality Questionnaire to assess personality in 55 common squirrel monkeys (Saimiri sciureus) and 40 Bolivian squirrel monkeys (Saimiri boliviensis). We found 4 personality components in each species, and labeled them Openness, Neuroticism, Assertiveness, and Agreeableness. We then, in a genus-level analysis, found 5 components, which we labeled Neuroticism, Openness, Assertiveness, Agreeableness, and Decisiveness. Comparisons of the genus-and species-level structures revealed that common squirrel monkeys had a personality structure that more closely resembled the genus-level structure than did Bolivian squirrel monkeys. We then compared the personality structures of common and Bolivian squirrel monkeys with that of brown capuchin monkeys, Sapajus apella. The personality structure of Bolivian squirrel monkeys more closely resembled that of brown capuchins. These findings suggest that the Bolivian squirrel monkey personality structure is ancestral and that Assertiveness and Openness are ancestral to both the Saimiri genus and brown capuchins; Agreeableness and Neuroticism seem to be derived in Saimiri. We discuss these findings in relation to differences in the social structures and ecologies of these species.
In the past 2 decades, research into the personalities of nonhuman primates has expanded rapidly (Freeman & Gosling, 2010) . The development of standardized personality measures has benefitted this research, as it allows researchers to compare personality structures across taxonomic groups. The Hominoid Personality Questionnaire (HPQ; Weiss, 2017; Weiss et al., 2009 ) is one such instrument. The HPQ and its antecedents (King & Figueredo, 1997; Weiss, King, & Perkins, 2006) and offshoots (Iwanicki & Lehmann, 2015; Konečná et al., 2008; Koski et al., 2017) were initially based on a broad set of traits that describe human personality (Goldberg, 1990) and have since been used to assess personality in nearly all families of haplorrhine primates (Weiss, 2017) .
The view that one can assess primate personality by means of ratings on questionnaires has a long history (Crawford, 1938) and is supported by studies of the HPQ family of questionnaires and other questionnaires. These studies have shown, for example, that ratings of primate personality are as reliable as ratings of human personality and are also similar to reliabilities obtained in studies of animal personality that use behavioral tests and observations (for reviews and discussions, see Freeman & Gosling, 2010; Vazire, Gosling, Dickey, & Schapiro, 2007; Weiss, 2017) . Moreover, as noted in these reviews and discussions, evidence that questionnaire-based measures are stable over time and situations (Capitanio, 1999) , relate to observed behaviors (Eckardt et al., 2015) and fitness (Weiss, Gartner, Gold, & Stoinski, 2012) , and reflect genetic (Hopkins, Donaldson, & Young, 2012; V. A. D. Wilson et al., 2017) and neurophysiological characteristics of the individuals (Latzman, Hecht, Freeman, Schapiro, & Hopkins, 2015) is incontrovertible and growing.
To date, using a variety of methods, including ratings, personality has been assessed in six New World monkey species, including cotton-top tamarins, Sanguinus oedipus (Franks et al., 2013) ; common marmosets, Callithrix jacchus (Iwanicki & Lehmann, 2015; Koski & Burkart, 2015; Koski et al., 2017) ; white-faced capuchin monkeys, Cebus capucinus (Manson & Perry, 2013) ; brown capuchin monkeys, Sapajus apella (Byrne & Suomi, 2002; Uher, Addessi, & Visalberghi, 2013; Uher & Visalberghi, 2016) ; and both common, Saimiri sciureus, and Bolivian, Saimiri boliviensis, squirrel monkeys (Baker, Lea, & Melfi, 2015; Martau, Caine, & Candland, 1985) . These studies provide clear evidence that stable personality traits can be measured in these species and that ratings of traits are related to behaviors (Baker et al., 2015; Iwanicki & Lehmann, 2015; Manson & Perry, 2013; Morton, Lee, Buchanan-Smith, Brosnan, et al., 2013; Morton, Weiss, BuchananSmith, & Lee, 2015) , morphology , and cortisol reactivity (Byrne & Suomi, 2002) .
These studies of New World monkeys also revealed consistent patterns with respect to which personality dimensions distinguish members of a given species. For example, openness and exploratory behavior were observed in marmosets, brown and whitefaced capuchin monkeys, and squirrel monkeys, as were behaviors relating to neurotic and sociable traits (Iwanicki & Lehmann, 2015; Koski & Burkart, 2015; Koski et al., 2017; Manson & Perry, 2013; Martau et al., 1985; Morton, Lee, Buchanan-Smith, Brosnan, et al., 2013; Uher et al., 2013; Uher & Visalberghi, 2016) . Similarly, boldness has been observed in cotton-top tamarins (Franks et al., 2013) and in common marmosets (Koski & Burkart, 2015) . These studies also revealed similarities between the personality dimensions found in New World monkeys and those found in catarrhines. For example, studies of brown capuchin monkeys and common marmosets (Iwanicki & Lehmann, 2015; Koski et al., 2017) identified personality dimensions resembling Conscientiousness dimensions identified in studies of humans (Digman, 1990) , chimpanzees (King & Figueredo, 1997) , bonobos , and western lowland gorillas (Schaefer & Steklis, 2014) , but not macaques (Adams et al., 2015) or orangutans (Weiss et al., 2006) . These findings lead one to conclude that Conscientiousness independently evolved in New World monkeys and in the social great apes, possibly as an adaptation for living in complex social groups (King & Weiss, 2011) . Although similar personality dimensions identified using questionnaires are most likely analogs, especially when the species are as distantly related as the New and Old World monkeys, recent evidence suggests that, in some cases, they may be homologs. Specifically, Baker et al. (2015) found that across common squirrel monkeys; Barbary macaques, Macaca sylvanus; and crested black macaques, Macaca nigra, components labeled Sociability and Dominance were related to some of the same behaviors.
In the present study, we sought to build on this previous work by comparing the personalities of common and Bolivian squirrel monkeys that had been rated on the HPQ. We also compared these species' personalities with those of another New World monkey species, brown capuchin monkeys, that had been rated on the HPQ. Although the personalities of common squirrel monkeys (Baker et al., 2015; Martau et al., 1985) and Bolivian squirrel monkeys (Martau et al., 1985) have been assessed in previous studies, these species' personality structures, that is, the way in which individual traits are arranged into mostly independent dimensions, have not been compared with one another or with other New World monkey species.
Comparing the personalities of platyrrhines can help to determine whether selection pressures, such as those related to habitat or social structure, contribute to species differences in personality. The Saimiri genus diverged from Sapajus between 16 and 19 million years ago (Opazo, Wildman, Prychitko, Johnson, & Goodman, 2006; Schneider & Sampaio, 2015) . Common and Bolivian squirrel monkeys diverged ϳ1.5 million years ago (Chiou, Pozzi, Lynch Alfaro, & Di Fiore, 2011) , and the two species occupy different habitats (Boinski & Cropp, 1999 ; International Union for Conservation of Nature, 2015) . Common squirrel monkeys live in small, male-dominated groups of 15 to 50 individuals and exhibit high levels of intermale aggression. Owing to a patchy distribution of food resources in their habitat, members of this species have high levels of within-group competition (Boinski & Cropp, 1999; Boinski et al., 2002) . In addition, both males and females of this species disperse from the natal group (Boinski, Kauffman, Ehmke, Schet, & Vreedzaam, 2005) . Bolivian squirrel monkeys, on the other hand, live in female-dominated groups of 45 to 75 individuals and display high levels of interfemale aggression. There is less within-group competition for food resources in this species than in common squirrel monkey groups (Boinski & Cropp, 1999; Boinski et al., 2002) . Female Bolivian squirrel monkeys are philopatric, and males disperse from their natal group at maturity (Boinski et al., 2005) .
In addition to these differences, common squirrel monkeys share their habitat and form mixed-species groups with brown capuchin monkeys (Fleagle, Mittermeier, & Skopec, 1981) . This allows for further cross-species comparisons of personality. Brown capuchin monkeys live in groups of 10 to 40 individuals (Janson, Baldovino, & Di Bitetti, 2012) . Females of this species are philopatric and form strong alliances, although alpha males are dominant over females (Di Bitetti, 1997) . Brown capuchin monkeys and common squirrel monkeys thus share their habitat and have similar group sizes and both live in male-dominated societies. On the other hand, unlike common squirrel monkeys, brown capuchin monkeys are socially tolerant and exhibit low levels of conflict (Izawa, 1980) . Moreover, like Bolivian squirrel monkeys, female capuchins are philopatric (Di Bitetti, 1997) .
These differences allow us to test several hypotheses by comparing personality structures and age-and sex-related differences in personality across these species. Common squirrel monkeys and brown capuchins monkeys have overlapping habitats, similar group sizes, and male-dominated societies. Thus, if any of these factors influence personality, we would expect that brown capuchin monkey personality would be more similar to common squirrel monkey personality than to Bolivian squirrel monkey personality. Bolivian squirrel monkey societies are characterized by male dispersal and low in-group competition, and so resemble brown capuchin monkeys in these aspects, but not common squirrel monkeys. Thus, if any of these factors are selection pressures for This document is copyrighted by the American Psychological Association or one of its allied publishers.
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personality, we would expect Bolivian squirrel monkeys to more closely resemble brown capuchin monkeys than common squirrel monkeys. Common squirrel monkeys must compete more for resources than do Bolivian squirrel monkeys or brown capuchins. We thus expect that (a) traits related to aggression/competition will be higher in common squirrel monkeys than in Bolivian squirrel monkeys and that (b) Bolivian squirrel monkeys and brown capuchin monkeys should be more similar in these traits than are Bolivian and common squirrel monkeys or common squirrel monkeys and brown capuchin monkeys. Finally, if the personalities of both squirrel monkey species diverged little from their shared Saimiri ancestor, we would expect the two species of squirrel monkeys to have a similar personality structure.
Method Subjects
Common squirrel monkeys. Personality ratings were collected for 63 monkeys from nine international zoos. Ratings were provided by keepers or researchers who worked with the monkeys every day. English-language questionnaires were used to rate all individuals except for those housed in the Czech Republic, for which each item was verbally translated into Czech. Personality ratings for six monkeys from one location were excluded because all monkeys were scored as 7 for the items sociable and solitary. Two monkeys from another location were excluded because no personality data were provided. After removing data, the sample included 32 males, 20 females, and three monkeys for which sex was not provided (see Table 1 ). Age data were available for 46 monkeys. These monkeys ranged in age from 1 to 21 years (M age ϭ 10.30 years, SD ϭ 5.69 years).
Bolivian squirrel monkeys. Personality ratings were collected for 40 monkeys from six international zoos (see Table 1 ). English-language questionnaires were used to rate all of the samples except for a Japanese sample, which was rated using a Japanese translation of the HPQ (Weiss et al., 2009 ). The total sample included 14 males, 17 females, and nine monkeys for which sex was not provided. Age was available for 31 monkeys. These monkeys ranged in age from 1 to 17 years (M age ϭ 8.32 years, SD ϭ 5.21 years).
Brown capuchin monkeys. Personality ratings for 127 brown capuchins were collected as part of a previous study from five sites across the United States, United Kingdom, and France (Morton, Lee, Buchanan-Smith, Brosnan, et al., 2013) . Subjects included 60 males and 67 females, with a mean age of 11 years (SD ϭ 8.9). Each monkey was rated by one to seven raters. For the present study, we used item loadings of brown capuchin monkeys described by Morton and colleagues for comparisons with the squirrel monkey trait structures.
Personality Assessment
The base metal of personality studies is naturally occurring variation in traits, whether measured using behavioral observations, behavioral tests, or, as in this study, ratings. This differs from, and should not be confused with, experimental studies that seek to operationalize mental constructs by bringing them under experimental control (Cronbach, 1957) .
Ratings in this study were made on the HPQ, which consists of 54 items, each made up of an adjective followed by one to three sentences defining that adjective in the context of monkey behavior. For example, "Fearful: Subject reacts excessively to real or imagined threats by displaying behaviors such as screaming, grimacing, running away or other signs of anxiety or distress." Keepers were asked to rate each squirrel monkey on each item using a 7-point Likert scale, ranging from 1 (displays either total absence or negligible amounts of the trait) to 7 (displays extremely large amounts of the trait). Raters were instructed to not discuss their ratings with each other. The HPQ can be found at http://extras.springer.com/2011/978-1-4614-0175-9/weiss_ monkey_personality.pdf.
Participating zoos were recruited via e-mail. The questionnaire was then provided by the researcher either in person or via e-mail, Note. Dashes indicate that relevant data were not obtained from the respective institutes, hence could not be reported. This document is copyrighted by the American Psychological Association or one of its allied publishers.
following each zoo's agreement to voluntarily participate. The keepers only rated monkeys who they were comfortable rating, that is, monkeys they felt they knew well enough regardless of how old the monkey was or how long they had known the monkey. Familiarity was therefore based on experience with the individual monkey. Each of the common squirrel monkeys was rated by one to four keepers (M ϭ 1.91, SD ϭ 0.99), and each of the Bolivian squirrel monkeys was rated by one to six keepers (M ϭ 2.70, SD ϭ 1.52).
Interrater Reliabilities of Items
For squirrel monkeys rated by more than one rater (n ϭ 29 for common squirrel monkeys, n ϭ 31 for Bolivian squirrel monkeys), we examined the interrater reliabilities of items using intraclass correlation coefficients (ICCs; Shrout & Fleiss, 1979) . The reliability of individual ratings was estimated using ICC(3,1), and the reliability of mean ratings across k raters was estimated using ICC(3,k). We estimated interrater reliabilities for common squirrel monkeys, Bolivian squirrel monkeys, and for the combined sample.
For all species and genus groupings, we excluded items with an ICC(3,1) less than or equal to zero from further analyses. We used this approach because intraclass correlations are ratios of true score variance to total variance (Shrout & Fleiss, 1979) . As such, it is possible for an item to consist of a lot of true score variance, that is, information about the trait in the animal, but so much error variance that its ICC is very low. When using items to identify latent variables, such as we do here, it is ill advised to discard such "noisy" items. This is because, if these items contain true score variance, including them improves the validity of latent variables. Items that, in fact, contain too little or no true score variance will not be associated with latent variables, that is, they will have loadings on components or factors that approximate zero. This is because factor models "separate out" the error variance from the true score variance (Gorsuch, 1983) .
Species-Level Analyses
Data reduction. To determine the species-and genus-level structures, we performed a principal components analysis (PCA) on the mean item ratings per monkey for all items with positive, nonzero reliabilities. For each structure, we determined the number of components to extract using parallel analysis and by inspecting the scree plot. In all cases, we applied an oblique (promax) and orthogonal (varimax) rotation to the components, and interpreted the oblique rotation only if correlations between components were large and the structure differed from that of the orthogonal rotation. We computed the internal consistency reliability (Cronbach's ␣) for each component.
For each species and for the genus, to calculate personality scores for each animal, we generated a set of unit-weighted component scores (Gorsuch, 1983) . This involved, for each component, weighting and summing items that had their highest, salient loading on that component. Items with a positive loading were weighted 1; items with a negative loading were weighted Ϫ1. Salient loadings were defined as those that were greater than or equal to |0.4|. We then standardized these scores (M ϭ 0, SD ϭ 1).
Although simulation studies (Velicer, 1977) and studies of primate personality indicate that the PCA and common factor analysis yield similar structures, unlike exploratory factor analysis, the components derived using PCA are not latent variables (Gorsuch, 1983) . We therefore conducted additional analyses to determine whether our relatively small sample sizes and/or our use of PCA distorted the personality structures of these species. Specifically, we also used regularized exploratory factor analyses (REFA) to examine personality structure. The factors derived via REFA are latent variables and, furthermore, REFA provides more stable factor loadings and better model fit when sample sizes are small than do other forms of exploratory factor analysis (Jung, 2013; Jung & Lee, 2011) . We also repeated our analyses based on component scores by using unit-weighted personality scores based on REFA-derived structures.
Between-zoo comparisons. For each species, we compared component scores between two zoos that housed the greatest number of monkeys. To make these comparisons, we used independent Welch's two sample t tests, separately, for each personality component. Alpha level was set to 0.05 for all significance tests. As data were not normally distributed, we generated 95% confidence intervals (CIs) using bias-corrected and accelerated bootstrapping for 500 samples.
Sex and age differences. To test for sex and age differences in the personality dimensions of each species, we used linear models. One of the component scores was the dependent variable in each model. Sex, age, and the Sex ϫ Age interaction were the predictors in these models. Owing to skewness of the personality data, we determined the 95% CIs for each model using biascorrected and accelerated bootstrapping for 500 samples.
Cross-Species Comparisons
We used three approaches to compare the personality structures of the squirrel monkeys and the brown capuchin monkeys. These approaches were comparing item loadings, cross-species component score correlations, and targeted orthogonal Procrustes rotations. In addition, we examined sex differences in component scores between species.
Item loadings. For the structure of the common squirrel monkey ratings and the structure of the Bolivian squirrel monkey ratings, we indicated the personality component onto which each item loaded in the other squirrel monkey species and in brown capuchin monkeys. To determine whether common or Bolivian squirrel monkeys were more similar to brown capuchin monkeys, we counted the number of items that each squirrel monkey component shared with capuchin monkey components.
Cross-species correlations. As in other studies (Weiss, Adams, Widdig, & Gerald, 2011) , we computed unit-weighted component scores for each squirrel monkey species based on the brown capuchin monkey structure and the personality structure identified in the other squirrel monkey species. We then ran bootstrapped Pearson's correlations between these scores and each species' own component scores.
Procrustes rotation. Finally, we compared the component structures using three targeted orthogonal Procrustes rotations (McCrae, Zonderman, Bond, Costa, & Paunonen, 1996) . The first targeted rotation compared the species-specific personality structures for Bolivian and common squirrel monkeys. For this analysis, we rotated the Bolivian squirrel monkey loadings (the smaller sample) toward the common squirrel monkey loadings (the larger This document is copyrighted by the American Psychological Association or one of its allied publishers.
sample). We then rotated the loadings of the common and Bolivian squirrel monkeys toward the genus-level loadings. For these rotations, we dropped 15 randomly selected subjects from the common squirrel monkeys so that both species-level structures were based on the same number of individuals. Sex differences. We used bootstrapped linear models to test whether sex differences in the genus-level personality components were consistent across the two squirrel monkey species. In these models, the personality component was the dependent variable and species, sex, and Species ϫ Sex interaction were the predictors.
Results

Species-Level Analyses
Interrater reliabilities. We estimated interrater reliabilities for personality in the 29 common squirrel monkeys rated by at least two keepers. Items with an ICC(3,1) less than or equal to 0 included irritable, inquisitive, and unperceptive. Reliable items for individual ratings ranged from Ͻ0.01 for conventional to 0.58 for autistic; the reliability of mean ratings for these items ranged from 0.01 for conventional to 0.79 for autistic (see Table S1 in the online supplemental materials).
We estimated interrater reliabilities for personality items in 31 Bolivian squirrel monkeys rated by at least two keepers. The only item with an ICC(3,1) less than or equal to 0 was unperceptive. The reliabilities of individual ratings for the remaining items ranged from 0.01 for quitting to 0.53 for active; the reliabilities of mean ratings ranged from 0.04 for quitting to 0.78 for active (see Table S1 in the online supplemental materials).
We estimated interrater reliabilities for personality items in a combined sample of 60 common and Bolivian squirrel monkeys rated by at least two keepers. The only item with an interrater reliability less than 0 was unperceptive. The reliabilities of individual ratings for the remaining items ranged from Ͻ0.01 for conventional to 0.49 for active; the reliabilities of mean ratings ranged from 0.02 for conventional to 0.74 for active (see Table S1 in the online supplemental materials).
Given these results we only excluded items irritable, inquisitive, and unperceptive from further analyses. The reliabilities of the individual items were therefore close to the reliabilities of items that make up well-established human personality questionnaires (Mõttus et al., 2012) and well within the range of the reliabilities of behavioral measures of personality (Bell, Hankison, & Laskowski, 2009 ).
Data reduction. We extracted components based on ratings of 55 common squirrel monkeys. The scree plot and parallel analysis indicated there were five components. However, the fifth component, which contained loadings for six items-unemotional, conventional, lazy, stable, quitting, and protective-made little sense (see Table S2 in the online supplemental materials). We therefore extracted four components, which accounted for 58% of the variance. Promax rotation revealed similar components, and the correlations between components did not exceed |0.17|, and so we interpreted the varimax-rotated structure (see Table 2 ). Components were labeled based on the highest loading items on that component and its similarity with components found in other species. These labels were Openness (not predictable, excitable, and impulsive); Neuroticism (anxious, depressed, and solitary); Assertiveness, with reflected loadings (dominant, not fearful, not timid); and Agreeableness (gentle, helpful, and friendly). The internal consistency was 0.93 for Openness, 0.89 for Neuroticism and Assertiveness, and 0.86 for Agreeableness.
We extracted components based on ratings for 40 Bolivian squirrel monkeys. Because there were fewer subjects than items, we smoothed the correlation matrix so that it was positive-definite by means of the cor.smooth function (Revelle, 2015) . The parallel analysis and scree plot indicated that there were four components. Promax rotation revealed a similar structure and correlations between components that did not exceed |0.26|. We therefore, again, interpreted the results of a varimax rotation (see Table 3 ). The components accounted for 64% of the variance. Components were labeled based on the highest loadings. These labels were Neuroticism (not stable, timid, and thoughtless); Openness, with reflected loadings (innovative, curious, and not conventional); Assertiveness (not submissive, dominant, and persistent); and Agreeableness (sympathetic, helpful, and sensitive). Internal consistency was 0.95 for Neuroticism, 0.87 for Openness, 0.85 for Assertiveness, and 0.87 for Agreeableness.
We extracted components based on ratings for 95 common and Bolivian squirrel monkeys. The scree plot and the parallel analysis indicated that there were five components. Promax rotation again revealed a similar structure, and the correlations between components did not exceed |0.25|. We therefore interpreted the varimax rotation of these components, which accounted for 61% of the variance. We labeled the components Neuroticism (depressed, anxious, and clumsy), Openness (innovative, active, and curious), Assertiveness (aggressive, dominant, and jealous), Agreeableness (sympathetic, friendly, and affectionate), and Decisiveness (intelligent, decisive, and independent), again based on the highest loading items (see Table 4 ). Internal consistency was 0.93 for Neuroticism, 0.88 for Openness, 0.85 for Assertiveness and Agreeableness, and 0.67 for Decisiveness.
The REFA-derived factors closely resembled the PCA-derived components (see Table S3 to S5 in the online supplemental materials). The reliabilities of these factors were also close to those of the components.
Zoo differences. We compared personality scores between common squirrel monkeys in the two zoos with the largest sample sizes (n ϭ 21 and n ϭ 28, respectively). Neuroticism was significantly lower in one group (M ϭ Ϫ0.79 We also compared personality scores between Bolivian squirrel monkeys in the two zoos with the largest sample size (n ϭ 21 and n ϭ 9, respectively). Neuroticism was significantly higher in one group (M ϭ 0.56) than the other (M ϭ Ϫ1.54), t (27.97) Age and sex differences. For common squirrel monkeys, the linear models revealed a main effect of sex for Assertiveness, with This document is copyrighted by the American Psychological Association or one of its allied publishers.
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males scoring higher than females (see Table S6 in the online supplemental materials). We found no age effect for Assertiveness, but we did find an Age ϫ Sex interaction, with female Assertiveness increasing with age and male Assertiveness decreasing with age. As there was only one older female (Ͼ20 years) but multiple older males, we excluded the older female and reran the analysis. Table S6 in the online supplemental materials). We also found a significant sex effect for Agreeableness, with females scoring higher than males. No other effects of sex, age, or the Sex ϫ Age interaction were significant. Results from the REFA-derived structure were consistent with the aforementioned findings for both species (see Table S7 in the online supplemental materials).
Cross-Species Comparisons
Item loadings. Comparisons of the common squirrel monkey trait structure with the structures of brown capuchin and Bolivian squirrel monkeys revealed that Openness shared the most trait loadings with capuchin Openness and Assertiveness, and Assertiveness shared the most trait loadings with capuchin Assertiveness. Common squirrel monkey Neuroticism and Agreeableness shared the most traits with Bolivian squirrel monkey Neuroticism and Agreeableness, respectively (see Table 2 , last two columns). Comparisons of the Bolivian squirrel monkey trait structure with the structures of brown capuchin and common squirrel monkeys revealed that Neuroticism shared the most traits with capuchin Assertiveness and Neuroticism, and with common squirrel monkey Neuroticism. Bolivian squirrel monkey Openness and Assertiveness shared the most traits with capuchin Openness and Assertiveness, whereas Agreeableness shared the most traits with common squirrel monkey Agreeableness (see Table 3 , last two columns).
Cross-species correlations. Table 5 displays the correlations between components defined by each squirrel monkey species' own component structure and those of the other species. For comparisons between the two squirrel monkey species and brown capuchin monkeys, common squirrel monkey Neuroticism was most strongly, negatively correlated with brown capuchin Sociability and Attentiveness; Bolivian squirrel monkey Neuroticism showed the strongest, negative, relationship with brown capuchin Attentiveness, and a smaller positive correlation with Neuroticism. Openness for both squirrel monkey species was most strongly, positively correlated with brown capuchin Openness. Assertiveness in both common and Bolivian squirrel monkey was strongly positively correlated with brown capuchin monkey Assertiveness. Agreeableness showed the least similarity to brown capuchin monkey components; in common squirrel monkeys, Agreeableness correlated positively with Sociability and in Bolivian squirrel monkeys Agreeableness correlated negatively with Assertiveness.
For comparisons between squirrel monkey components, common squirrel monkey Neuroticism was positively correlated with Bolivian squirrel monkey Neuroticism. Bolivian squirrel monkey Neuroticism was positively correlated with common squirrel monkey Neuroticism, and negatively correlated with Assertiveness. Common and Bolivian squirrel monkey Openness and Agreeableness, respectively, both showed the strongest correlations, both positive, with each other. Additionally, Bolivian squirrel monkey Openness was negatively correlated with common squirrel monkey Neuroticism. Common squirrel monkey Assertiveness correlated negatively with Bolivian squirrel monkey Neuroticism and positively with Bolivian squirrel monkey Assertiveness. Bolivian This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
squirrel monkey Assertiveness correlated positively with common squirrel monkey Openness and Assertiveness (see Table 5 ). We obtained similar results to these when we used the REFAderived structures (see Table S8 in the online supplemental materials).
Procrustes rotation. For our targeted orthogonal Procrustes rotations, we first rotated the Bolivian squirrel monkey structure toward the common squirrel monkey structure. Congruence coefficients exceeding 0.85 are considered to indicate fair replicability, and coefficients exceeding 0.95 indicate good replicability (Lorenzo-Seva & ten Berge, 2006) . For the PCAderived components, eight items had congruence coefficients greater than 0.95, 19 items had congruence coefficients greater than 0.85, and 24 items had congruence coefficients less than or equal to 0.85 (see Table 6 ). All component-level congruence coefficients were greater than 0.78, congruence was highest for Assertiveness, and the overall congruence was below 0.85, suggesting that the Bolivian squirrel monkey structure did not closely resemble the common squirrel monkey structure (see Table 6 ). The Procrustes rotations of the REFA-derived structures yielded similar results (see Table S9 in the online supplemental materials).
To compare species-level structures with the genus-level structure, we extracted five components for the common and Bolivian squirrel monkeys, separately, and then rotated these structures toward the genus-level structure. Rotation of the common squirrel monkey structure onto the genus-level structure revealed that all five components had congruence coefficients that exceeded 0.85 (see Table 7 ). Of the items, 33 had congruences greater than 0.95, 17 had congruences greater than 0.85, and only one had a congruence below 0.85. The overall congruence was 0.95. Rotation of the Bolivian squirrel monkey structure toward the genus-level structure revealed that four out of five components had congruence coefficients exceeding 0.85 (see Table 8 ). Of the items, 11 items had congruences greater than 0.95, 25 had congruences greater than 0.85, and 15 had congruences that were less than or equal to 0.85. The overall congruence was 0.88. In both cases, the results based on the REFA structures were similar (see Tables S10 and S11 in the online supplemental materials).
Sex and species differences. For the genus-level structure, the linear models revealed a main effect of species: Bolivian squirrel monkeys had higher scores on Agreeableness than did common squirrel monkeys (see Table 9 and Table S12 in the online supplemental materials). There were no other significant main effects. However, we did find a significant Species ϫ Sex interaction, with common squirrel monkey males and Bolivian squirrel monkey females scoring higher in Neuroticism than their opposite sex counterparts (see Table 10 ). The REFAderived results supported these PCA-derived results (see Tables S13 to S15 in the online supplemental materials). Note. Correlation coefficients with 95% confidence intervals are presented. In the first set of correlations, scores for common squirrel monkeys are correlated with common squirrel monkeys scored using the definitions of brown capuchins. In the second set of correlations, scores for Bolivian squirrel monkeys are correlated with Bolivian squirrel monkeys scored using the definitions of brown capuchins. In the third set of correlations, scores for common squirrel monkeys are correlated with common squirrel monkeys scored using the definitions of Bolivian squirrel monkeys. In the fourth set of correlations, scores for Bolivian squirrel monkeys are correlated with Bolivian squirrel monkeys scored using the definitions of common squirrel monkeys. Significant correlations are highlighted in bold.
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Discussion
We examined the personality structure of common and Bolivian squirrel monkeys. In both species, we found components labeled Agreeableness, Assertiveness, Neuroticism, and Openness. Between-zoo comparisons revealed differences in Neuroticism for common squirrel monkeys, and in Neuroticism, Agreeableness, and Openness for Bolivian squirrel monkeys. For common squirrel monkeys, two of the components, Assertiveness and Openness, resembled components previously identified in this species. An earlier assessment of squirrel monkey personality, using a 38-item questionnaire, found three components labeled Sociability, Dominance, and Cautiousness (Baker et al., 2015) : Sociability contained items including playful, excitable, curious, and active, all of Note. Opn ϭ Openness; Neu ϭ Neuroticism; Ast ϭ Assertiveness; Agr ϭ Agreeableness. Cells in bold italics indicate congruences Ͼ.95; Cells in italics indicate congruences Ͼ.85. This document is copyrighted by the American Psychological Association or one of its allied publishers.
which loaded on Openness in the current study, and Dominance contained the items dominant, subordinate (negative loading), and shy (negative loading), similar to the loadings we found for Assertiveness. As discussed earlier, these similarities indicate that similar patterns of trait groupings emerge across studies. Male common squirrel monkeys scored higher than females on Assertiveness. Male Assertiveness scores decreased with age, whereas the opposite was true for females. These findings are in line with sex differences in Dominance reported by Baker et al. (2015) and with reports that males are dominant over females, in both captivity and the wild (Boinski et al., 2002) . In Bolivian squirrel monkeys, Openness decreased with age. As similar patterns for similar dimensions have been found across multiple species (King, Weiss, & Sisco, 2008; Manson & Perry, 2013;  This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. Terracciano, McCrae, Brant, & Costa, 2005; Weiss & King, 2015) , it seems that these age-related Openness declines are not specific to particular social systems. Female Bolivian squirrel monkeys were higher in Agreeableness than males, as has been found in humans (Costa, Terracciano, & McCrae, 2001) , chimpanzees (Weiss & King, 2015) , and white-faced capuchins (Manson & Perry, 2013) , but not in orangutans (Weiss & King, 2015) . Sex differences in Agreeableness may therefore be an adaptation for living in large social groups. In Bolivian squirrel monkeys, the fact that females are philopatric and form female coalitions (Boinski & Cropp, 1999; Boinski et al., 2002 Boinski et al., , 2005 may have selected for higher Agreeableness compared with males. Bolivian squirrel monkey components showed more similarities to brown capuchin monkeys than common squirrel monkeys. This This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
suggests that habitat differences do not influence personality traits. Instead, these similarities are more likely attributable to similarities in the social structures of Bolivian squirrel monkeys and brown capuchin monkeys, such as matrilineal societies, male-only dispersal (Boinski & Cropp, 1999; Boinski et al., 2002 Boinski et al., , 2005 , and less food competition than in common squirrel monkeys (Boinski et al., 2002) . These findings are therefore broadly consistent with those found in macaques (Adams et al., 2015) . Alternatively, it is possible that Bolivian squirrel monkeys, as the first clade to diverge from the Saimiri genus (Chiou et al., 2011) , share more ancestral traits with species in related genera than do common squirrel monkeys. At the component level, common and Bolivian squirrel monkeys were more similar in Neuroticism and Agreeableness than either species was to these components in brown capuchins. Yet for both squirrel monkey species, Openness and Assertiveness were more like the brown capuchin monkey versions of these components than they were to these components in the other squirrel monkey species. These findings suggest that Openness and Assertiveness are ancestral to all three species, whereas Neuroticism and Agreeableness are derived in Saimiri. Comparisons with other close relatives, such as owl monkeys (Aotus spp.), and with more distantly related Neoptropical taxa, such as howler monkeys (Alouatta spp.), tamarins (Saguinus spp.), and titi monkeys (Callicebus spp.; Opazo et al., 2006; Schneider & Sampaio, 2015) , would be useful to corroborate this finding.
We predicted that Bolivian squirrel monkeys and brown capuchins would be more similar in aggressive traits than Bolivian and common squirrel monkeys. Although both squirrel monkey species share Assertiveness traits with brown capuchins, under the PCAderived results, capuchin Assertiveness correlates more strongly with Assertiveness in Bolivian than common squirrel monkeys. This lends support to our prediction that Bolivian squirrel monkeys more closely resemble brown capuchins in traits related to aggression and competition. However, under the REFA-derived structure, the correlation of Bolivian squirrel monkey and brown capuchin Assertiveness was slightly weaker. Thus, we treat these findings with caution.
We found five components-Neuroticism, Openness, Assertiveness, Agreeableness, and Decisiveness-at the genus level. Decisiveness included items related to Assertiveness and Neuroticism items in Bolivian squirrel monkeys, and items comprising Assertiveness and Openness in common squirrel monkeys. Of the two species, the personality structure of common squirrel monkeys more closely resembled the genus-level structure. This suggests that, as Bolivian squirrel monkeys diverged earlier from the Saimiri genus (Chiou et al., 2011) , they have fewer personality traits in common with the other clades of Saimiri than do common squirrel monkeys. Moreover, congruence of item loadings between common and Bolivian squirrel monkeys was lower than congruence between each species and the genus-level structure. These findings indicate that the personality traits of common and Bolivian squirrel monkeys diverged since the time that they shared a common ancestor, yet Bolivian squirrel monkeys appear to have retained more ancestral traits. As there are four main clades in the Saimiri genus, all with varying social structures (Boinski et al., 2002; Chiou et al., 2011) , it would be beneficial to compare trait differences across the genus to examine to what extent other species retain ancestral traits.
At the genus level, common squirrel monkeys were lower in Agreeableness than Bolivian squirrel monkeys, which could reflect higher levels of in-group competition in common squirrel monkeys (Boinski et al., 2002 ). Yet, contrary to our prediction, the two species did not differ in Assertiveness. We also found no sex differences in Assertiveness, even though observations in both captivity and the wild report sex differences in dominance for both species (Baker et al., 2015; Boinski et al., 2002) . This result contrasts with findings in other species, such as chimpanzees (King et al., 2008) and orangutans (Weiss & King, 2015) , in which males score higher on traits related to assertiveness and dominance. We did find species-specific sex differences for Neuroticism: Bolivian squirrel monkey females scored higher in this dimension than males, whereas in common squirrel monkeys, males scored higher in this dimension than females. In chimpan- This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
zees and white-faced capuchins, males are higher in Neuroticism than females (King et al., 2008; Manson & Perry, 2013) , although in humans, females tend to score higher than males (Costa et al., 2001 ). These differences may reflect the rank-related roles of females and males within different social structures. High rank can be associated with higher stress, especially during periods of group change when social hierarchies become unstable (Sapolsky, 2005) . Thus, in squirrel monkeys, it is possible that the more dominant sex exhibits more stress and anxiety-related tendencies. Further examination of rank-related differences in Neuroticism and similar traits are required to determine whether this is the case. This study is not without limitations. For one, our sample sizes tended to be relatively small. Keeper time is limited, meaning that many zoos struggled to provide ratings, as it takes time to learn to distinguish between individual monkeys, and to provide ratings. This meant that many zoos were unable to participate, or could only provide ratings on a few individuals housed in smaller groups. However, because the item-to-factor ratios in our study were very high and the communalities were wide or high, the sample sizes used in the present study were sufficient to yield stable structures (MacCallum, Widaman, Zhang, & Hong, 1999) .
1 Moreover, the fact that our PCA results were similar to our REFA results suggests that neither sample size nor our use of PCA adversely influenced our findings. Still, given the limited data available on age and sex, we should be cautious about the interpretation of the regression analyses, as they may have been underpowered.
As the assessment of primate personality continues to expand, this study contributes comparative data from two species of New World monkey not previously assessed using the HPQ. This study therefore helps to further our knowledge about the phylogeny of personality traits. Yet, we recommend further exploration of what variables might have contributed to species differences in personality in squirrel monkeys. For example, examining rank data or aggression frequency in relation to personality ratings data could clarify whether differences in social style play a role in interspecific trait differences. Examining other behavioral correlates of trait ratings would also help us to identify the proximate and ultimate bases for species differences in personality structure. Specifically, our understanding of phylogenetic differences could benefit from studies of differences between wild populations of common and Bolivian squirrel monkeys that compare species levels of behaviors related to activity and rank. Expanding personality assessment to other species of New World monkeys would further help establish which traits diverged from a common ancestor with catarrhines, and which traits present in platyrrhines and catarrhines are likely the products of convergent evolution.
The assessment of personality is also of interest to welfare management. Personality traits are correlated with responses to the social and physical environment (see, Schel et al., 2013) . Given the ever-increasing role of zoos' captive breeding programs in conservation efforts, future welfare-based research could benefit from examining the behavioral correlates of personality traits, and how these traits might relate to well-being and welfare in captive squirrel monkeys.
We encourage further personality research in New World monkeys. As the comparative assessment of personality in primates expands, these data help to further our understanding of species differences in personality. As we demonstrated in this study, this can help determine the extent to which traits are ancestral, and identify selection pressures associated with personality traits. Expanding the comparative approach further will help to increase our understanding of the phylogeny and evolution of personality across primates.
